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Abstract
In this study, the interaction of Bacillus subtils, B. cereus, and Pseudomonas fluorescens CHAQO with the
bacteriovorus nematode Caenorhabditis elegans was investigated in in-vitro condition. Possibilities of the
survival and reproduction, the attraction and feeding of C. elegans on the bacteria, and the effect of volatile
compounds and antibiotics of the bacteria on C. elegans were examined. The efficiency of the bacteria on
controlling Meloidogyne javanica was studied by evaluating the number of galls and egg masses per plant,
gall-diameter per plant, and the number of eggs per egg mass. Then, the most effective bacterium was used
for the induction of plant defence responses. The results showed that C. elegans is not able to survive and
reproduce on the colony of B. cereus and P. fluorescens CHAQ. Although, in the normal condition, C.
elegans did not feed on B. cereus, when the nematode was left hungry it started to eat the bacterium which,
however, caused its death. VVolatile compounds and antibiotics of B. cereus and P. fluorescens CHAOQ caused
100% C. elegans larval mortality after 24 or 48 hours. All three bacteria caused a significant reduction
(p<0.05) in all indicators of M. javanica pathogenicity while the highest efficacy in controlling the nematode
was observed for P. fluorescens CHAOQ. Biochemical analyses showed that inoculating plants with P.
fluorescens CHAO and/or M. javanica caused a significant increase (p<0.05) of catalase in the plants.
Key words: Biological control, Root knot nematode, Catalase.
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Figure 1. C. elegans feeding possibility on P. fluorescens CHAO and B. cereus, 24 hours after exposure to the
bacteria. The arrows indicate the nematode intestine empty of P. fluorescens CHAO (A) and the nematode intestine
full of B. cereus (B) and B. Subtilis (C).
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Table 1. Percentage of nematode mortality due to volatile compounds and extracellular antibiotics of B.
cereus and P. fluorescens CHAO.

Percentag of dead nematodes due to
bacteria antibiotics

Percentag of dead nematodes due to
volatile compounds

Treatment After 24 hours After 48 hours After 24 hours After 48 hours
Control Oa O0a Oa
B. cereus 100 c Oa 100 b
P. fluorescens CHAO 78b 39b 100 b

WSl oo Sl (gl asals iz gel ulul p P/ B) Slo pxe BB onias s oy jo aline pé By >
Different letters in the columns shows significant difference (p<0.05) based on Duncan's multiple range test.

50 Ol i 0,55 edalive Wiles o5 Lo
, Mo javanica ol lem 4 by sl asli
osaline P. fluorescens CHAO L ool jlos ol
W Cr 6L cnl e o 0 (V Jguz) 03
VB 053l sl (goop 5 0L (2180 s

A0 ,8 Ol oS o

4295 obS 13 JYLLS o 3T ceddled yf50 (3
P. fluorescens (5,8L bouds Jiamle SS,8
M. javanica wslei g CHAO

Loas Sbls o WIS mpl el i
M. javanica wles g P. fluorescens CHAO (s =SL
VB o5l codlad o samline wog ool Siake
m e WS (gl wges Jol 59, 5l plalS o
@ pgw G5, 5o 9 bl dald oS L (P</-0) )l

S SL buwgs M. javanica wiles oS g
9 P. fluorescens CHAO4 B. cereus .B. subtilis

slels
woles a5 ol plas byl ol 5l Jobs mbs
bl dajlos (Son ;o 25l 9550 o asla
sinle (lE) wals b (p</-0) o sxe S|
SalS w0 il e (M. javanica b ooul
L olS Jled m )losme gl (iulosl sl oS
M. L olS Srabe 5ham b B3 59, o 5L
L oS Siaule a5 aii euslie javanica
L olls Siale 51 L3 55, S 550 slags S
sl asls oS o 6 51 M. javanica wle
5o sl M. javanica wled ol lem 4 bgsye
B. 4 B. subtilis slauSL lawg LS s

sl asls jals o glo gxe Dglas LEreus



v womYga,9 g0 o BeAUvVeria bassiana g, B i yww (iiSon p o, Ko 5 s3laed

W) @)C\JLO uLbLS STV aals l.> (p<’/'(§) )‘QG.M ).1‘).) L)’“'M" Sgd> as b}.‘> VJLQ u‘).uo u.u)w
cdld o (Sl liél 5s M. javanica wles b Dy g dald ol 0wl ol el i
5 Ll ! aix e wsls las YB3l Loood Sl lls o VG o5l cudls
L Gylo gme OS] (b g il ¢pgo gl sl23s, am 4 egw g, 5l P. fluorescens CHAO (s =S

(Y %) el vals AW gy pian 59, U Ll col juals ais, ad,

AlxS o M. javanica wles J ;a5 o P. fluorescens CHAO 4 B. cereus (B. subtilis sla g =SU 5l oolaxwl .Y Jgo
Table 2. Using B. subtilis, B. cereus and P. fluorescens CHAO to control M. javanica in greenhouse.

Treatment No. galls per Gall diameter No. egg-mass per No. egg per
plant (mm) plant £gg-mass
Control (M. javanica) 292+51 a 27+04a 221+26 a 205+23 a
B. subtilis before nematode 140£20 bc 1.6+0.3b 92+16 bc 115+20 b
B. cereus before nematode 126+21 bc 1.5+0.3b 86+16 bc 105+20 bc
P. fluorescens CHAO before nematode 80+16 ¢ 1.4+0.3b 5949 ¢ 7213 ¢
B. subtilis after nematode 156144 b 1.8+0.3b 100+24 b 120+12 b
B. cereus after nematode 142426 b 1.6+0.3b 96116 b 110+£21 b
P. fluorescens CHAO after nematode 97+12 be 15+0.1b 78+13 be 69+20 ¢

P<+/+0) o sme SN gl)ls Sils yge3] Luleol 5 gt 2 50 a5 SlonSile il so 1SS i (Sl s0e 12
chale ail ool GBlioul caims lisE Cadle 1 g oad gl slael ailoas sols ylis calizee B9y b il o
ax 58 Hlls aiy, Sjale jlam b L3 55, S P. fluorescens CHAO 4 B. cereus (B. subtilis slas xSL - * (cfu/ml)

M. javanica wle b oals g5 ale L3 :Control .oxzs 3 1,3 oolawl o, M. javanica wiles L (55,8
Each value is the mean of 5 replicates. The means followed by different letters in the same column are

significantly different (p <0.05) based on Duncan's test. The numbers written after + indicate the standard deviation.
Concentration 10° (cfu / ml) of B. subtilis, B. cereus and P. fluorescens CHAO were used one day before or after

Control: inoculated plants with .inoculation of tomato roots with M. javanica
M. javanica

25 raControl
EM. javanica
20 4 b aP. fluorescens CHAO
i BP. fluorescens CHAD + M. javanica
= ed
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° /
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0 : : N %
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(¥}
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Days after inoculation with M javanica

SlS Siale . 5,8 axeS oS o YBIS 5 culled M. javanica wsles o P. fluorescens CHAO (s xS ,56 .Y JSCs
ol lons osls lis Jlal g b o g 185 g wiles b SalS iale 51 i 59, Ko s S L
oyl jhaie O L esd jles ol ol axil oo lo e SN 08l 1.0 Jloil g 0 (ySSls yg05]

Figure 2. Effect of P. fluorescens CHAO and M. javanica on catalase activity in tomato plant. Bacterial inoculation of
plants was performed one day before nematode inoculation. Columns with the same letters have no significant

difference (p <0.05) based on Duncan's test. Control: plants treated with sterile distilled water.
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